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Accidents in construction sector have become a serious problem that is continuously growing and 
whose analysis is hampered by the characteristics of the sector, which limits access to the necessary 
data to allow to study the phenomenon, draw conclusions and make targeted proposals to reduce 
work accidents. 
The aim of this article is to analyse the preventive workers's training and some different 
organizational and economic characteristics of the companies in the sector to see their effect on 
accident rates as well as on labour efficiency. 
At a European level statistics on accidents in the sector indicate that the incidence rate of accidents 
is progressively decreasing but continues at very high levels. At national level, incidence rates have 
risen after the economic crisis and the Balearic Islands is the region with the highest incidence rate 
in Spain, with an increase of 24.61% in three years (2013-2016). 
To this end, 570 companies from the construction sector in the Balearic Islands has been selected. 
Building a panel data of 11 years (2007-2017) with all these companies data, with training, economic 
and accidents data, we aim to find empirical evidence in the relationship among safety training policy 
of a company, its accident rate and its economic performance. Using Poisson linear and quadratic 
regression methods, we test whether or not there exist a relationship between training in firms and 
their accident rate. The variables that are included in this study are, on the one hand, the training 
on safety received by the workers, considering the different levels of training established by the 
applicable regulations and some economic characteristics of the companies, on the other, the 
accidents occurred in these companies during the time of this study. 
The results show evidence of a relationship between the level of training of the companies and their 
accident rates. 
This study also aims to provide new empirical evidence on the relationship between safety training 













Accidents at work are one of the most important problems in the construction sector anywhere. 
Because of the incidence rate and the severity of the accidents. According to the data of Eurostat, 
“there where 3876 fatal accidents at work in the EU-28 during 2015, an increase of 102 deaths 
compared with the year before. And more than one fifth of all fatal accidents at work in the EU-28 
took place within construction sector”. Source: Eurostat 
Looking the Eurostat data is easy to see that the rates of all countries in the EU-28 reflects a high 
number of accidents, fatal and non-fatal ones, in all the EU, and Spain is the 11th country in fatal 
accidents and the 3th one in non-fatal accidents, where the importance of the construction sector is 
remarkable due to accidents registered. 
Looking at the data in the table 1 which reflects the incidence rates by autonomous communities 
within the Spanish state, we can assure that the trend has been similar in the last ten years in all of 
them, reflecting a decrease in the incidence rate of accidents in the construction sector during the 
years of economic crisis but since 2013 it is appreciate how the upward trend of accidents has 
returned. And within all the regions, the data reflects that the Balearic Islands is the region with the 
highest incidence rate. 
 
Table 1. Índices de incidencia de accidentes de trabajo con baja en construcción por comunidades 
autónomas 
 




LITERATURE REVIEW AND HYPOTHESES STATEMENT 
 
There is a lot of literature that focuses interest on accidents at work in construction sector and other 
industries considering among other factors, some such accidents [1], management, performance and 








But there is also a great research line emphasizing the importance of training and especially 
preventive training, in order to improve accident rate results as well as maximize workforce 
performance [5], [6].  
Following this line, this study aims to provide new empirical evidence on the relationship between 
safety training and level of safety at work and the subsequent accidents. To this end, a literature 
review is carried on to highlight the predominant researching lines in construction safety training 
field. Then we work with the data we collected from 2016 to 2017, delivered by the responsible entity 
to do the training in Spain by Construction Agreement, that is the Fundación Laboral de la 
Construcción (FLC) and data of all accidents occurred in these years, both in the Balearic Islands, 
region from Spain that has the highest accident rate. With all these data we make a regression 
analysis to determine the relationship between training ratio and accident rate of a company.  
On the one hand, to start this study, a literature research from the last twenty years, 1999-2019, 
was performed in different databases. In this quest were include all the studies that have investigated 
total or partially the safety training process, especially in construction sector but also in different 
industries. Where we want to focus is in workers training but, in the literature, we found also some 
data for training programs delivered also to stakeholders, contractors and technician [7]. 
To analyse all the training program is necessary consider all the details of training process including 
the training contents that workers received before starting work and also the continuous training 
that they received during working life, the methods that the training is given to the workers and if it 
is possible the assessment that should be made of this training.  
To check the education program there are different aspects of training highlighted in the literature 
like individual characteristics, training effects on workers' competences, method of deliver the 
training, etc.  
Regarding individual characteristics, [8] Chen & Jin in their study of 2015 determine that the training 
could be more specific and effective if characteristics of the workers such as seniority, experience, 
gender, working sector, age, origin, etc are considered in the training process. And this importance 
is greater if they are new employees, because they need safety orientation to inform them about 
safety goals [9], [10].  
Whether the workers are self-employed or they belong to the staff of a company is another of the 
pointed characteristics, as well as if it is the firm that has to provide the training to the workers or if 
they have to do it at all. And in this point is relevant to differentiate the size and type of the firm 
because they regarding of these issues do not have the same resources to be able to provide the 
training to their workers. For example, if the firms or workers are integrated in a labor union. in 
some countries like EEUU the nature and quality of the training provided is very different when union 
or non-union construction workers are compared. [11] Goldenhar et al, 2001 have confirm that there 
is more offer and better structured training for union workers in EEUU. Consequently they have found 
evidence that the union workers take better advantage of this education, they verify that the 











Another issue that has been analysed in the literature is the effect of safety training on competences 
such as knowledge, skills, abilities and, also, attitudes. Unfortunately, mixed evidence and different 
results has been found what prevent forming general conclusions. 
Based on the fact that there are many accidents due to lack of knowledge that result in greater 
exposure to risk, there are a lot of studies that affirm that safety training provided to workers 
increases their safety knowledge by showing the causes of the most common accidents and how to 
avoid them. What has a direct effect on the behaviour of the workers in the moment of the 
implementation of the necessary measures to avoid riks at site. So that set the training like an 
essential element of Occupational Safety and Health (OSH) management [6]. Furthermore, safety 
training is effective in improving OSH awareness and behavior. [12]; [13]; [14]. Some studies 
remark the importance of educating all employees to enhance their knowledge and skills about safety 
at work. The increase of knowledge improves the attitude of the workers facing the risk, and also 
the welfare of workers and peer co-worker relationships specially improving workers communication 
and consequently the safefy climate [15]; [16] and some studies such [17] Dale et al, 2012 confirm 
these better results evaluating the training contents in ergonomic issue in construction sector to 
avoid musculoskeletal injuries and proposing new ergonomic solutions to include in the training.  
For these reasons it is reasonable to say that there is a direct and positive relationship between 
delivering good training and get some benefits of a healthy organizational climate. Improving the 
attitude and behaviour of workers it is easier to improve also the safety implementation on site.  
In order to be able to carry out a good safety implementation on site is necessary to reach a good 
safety climate including personal awareness and a good communication like a key factors [18]. 
Furthermore, is remarkable that the wellbeing improves the stability of the workforce of the 
companies, creating an environment of trust between colleagues, improving communication for daily 
works and resolution of labour conflicts, and improving productivity [19].  
On the other hand, it is also important consider the method of delivering this training, because in 
recent years more and more training methods has been implemented that depart from traditional 
methods, based on transmitting just theory, adopting modern approaches with more practices, 
inclusive e-learning or virtual reality simulation.  
Methods that generate more workers’ engagement seems to have better results in general [20] and 
increasing the sophistication of delivery methods according to previous levels of OSH commitment 
of the companies [21]. In this sense, there are some case studies that prove that changing the 
training delivering method is possible to get better results in transference of learning. To confirm this 
idea there are a few empirical studies like [15] Jeschke et al, 2017, they prove and analyse in a case 
study that changing the workers’ training program in contents and method improves workers’ 
knowledge and behaviour that together with an improvement in communication reduces the accident 
rate.  
Unfortunately, there is not sound empirical evidence of the estimated effect that training may have 
on objective outcomes such as, for example, accidents on site. The majority of these studies are 
theoretical and the few empirical ones are mostly case studies that describe direct connections 








There is a lack of empirical studies using representative samples trying to connect training to 
objective OSH outcomes, also longitudinal studies are needed [12]; [20], and there is a very few 
number studies with a high quality randomized samples in the area of OHS training effectiveness 
[13] [14]. 
This kind of analysis is hampered by the characteristics of the construction sector, which limits access 
to the proper data for studying the phenomenon, drawing conclusions and making appropriate 
proposals to reduce occupational accidents. 
This research is aimed to better understand the relationship between safety training and accidents. 
In doing so, we have built a panel of relevant data (accidents, level of training, firm performance 






To answer our main question we propose the next hypothesis for the development of our study: 
 
H1. HIGHER LEVEL OF WORKER’S SAFETY TRAINING REDUCES ACCIDENT RATE. 
 
We intend to verify if there is a direct relationship between the previous and currently mandatory 
training in Spain that workers of a contractor must have in order to work in the construction sector 
and the positive accident levels of these companies.  
Studying the economic effects of accidents in companies there is a lot of literature. In this study and 
taking advantage of the economic data that we have of the companies, we intend to investigate if as 
we have established in the previous hypothesis if the companies invest in a greater training in safety 
and health of their workers, they have fewer accidents, and if it were the case if the cost of these 
has a greater or lesser effect on the economic results of these companies. 
 
STUDY AND CLASSIFICATION OF COMPULSORY TRAINING 
 
The training established by the collective agreement for the construction sector is divided into several 
levels. On the one hand, the current minimum level is the first cycle of eight hours, with basic 
concepts plus training equivalent to the "Second cycle of training in occupational risk prevention in 
the construction sector: training by job or by trades "that will have a minimum duration of 20 hours 
and whose content is fixed by the agreement itself. This training can be of 6 hours when there are 
circumstances such as that a module of 20 hours has already been carried out or that the worker 










The workers who must exercise as a preventive resource in the work are required, as a minimum, 
the basic level of prevention in construction, whose training content is specified in the agreement 
and will have a minimum duration of 60 hours. 
Therefore, in our study we have divided the training of the workers of the companies in these three 




Once the compulsory training has been analysed, different variables have been created to be able to 
make a good analysis of the data. 
On the one hand, the training variables and on the other, the economic variables, as they are found 
in the following table. 
In the table 2 we exposed all the variables we have created in this study, where:  
 
Table 2. Variables of the study 
Accident variable Accident rate (obtained from the Conselleria database) 
Training variable Training rate (obtained from the FLC database) 
Control variables Nº employees:                           Size of the company 
ROA:                                         Profitability 
Asset turnover:                          Efficiency 
Solvency Ratio:                         Solvency 
Ownsource by employee:          Capital intensity  (K/L) 
ULCR:                                       Labour productivity 
 
Of all these variables, our explanatory variables are training variables and the others, economic ones, 
we have introduced as company control variables. 
We collected information about different companies and procedure crossing different databases, 
obtained through the signing of agreements with public and private entities. These are the Fundación 
Laboral de la Construcción (FLC), which has all the data of the training that they give directly or their 
approved companies and the Conselleria de Treball of the Govern of Balearic Islands, who has all the 








The training database is currently the most limited, since it only gives the information of 2016 and 
2017. We expect in the future to widen the data until minimum ten years to be able to increase our 




There are 5.609 construction companies registered in Balearic Islands according to the data received 
from IBESTATi. We start the study with the database of all the companies that figures at SABIii, in 
order to have the economic information to use it at our study. In SABI database were 3.549 
companies of the total mentioned, it represents the 63,27%.  
We crossed the result of companies of Sabi with the training of 2017 and the accidents databases. 
Of the total of the companies in the construction sector in the region, some worker of 1656 companies 
suffered some type of accident with loss. And of these, 728 companies are in Sabi's first database. 




Once the databases were crossed, and proceeded to create the aforementioned variables in order to 
make a matrix with companies, training, accidents data. 
Thus the process of analysis of each variable was started by using the STATA program. 
Then the correlation matrix was created to see the dependence between our variables in order not 
to distort the results of the study. After the analysis, as appreciate in table 3, where the correlation 
matrix is shown, the labour cost variable (ulcr) and the solvency ratio variable (solvencyratio) were 
eliminated due to their correlation with the others variables. Labor cost is correlationed with 
form_rate and solvencyrate with ownresources_emp. 
 











When analysing the data it was verified that the most of the observations of accident rate was 
concentrated between 0 and 0.9, as reflected in the figure nº1, thus being able to focus the study in 
such cases. In order to carry out the study of companies in which at least one of their employees 
had an accident with sick leave, the data of the companies that had not suffered an accident was 
removed, that is, the observation in the variable num_acc was 0. 
 
 
Figure 1. observations of accident rate 
 
Once the variables created were validated and the data analysed with STATA, a regression of the 
observations that complied with the given requirements was carried out, and after having eliminated 




The result of the regression of the data performed as can be seen in table 4, shows that there is a 
negative and significant relationship between training ratio and accident rate of a company. That is 
to say, the greater the training of workers by a company, the lower its accident rate. 
The negative ratio of accident ratio and own resources per employee is also significant. That is to 



















Table 4. Regression analysis 
 
 
Making a regression analysis of the data performed in the previous table, shows that there is a 
negative and significant relationship between training ratio and accident rate of a company. That 
answered to our Hypothesis 1. Therefore, the hypothesis is not null. 
 
 
H1. HIGHER LEVEL OF WORKER’S SAFETY TRAINING REDUCES ACCIDENT RATE. 
The greater the training of workers by a company, the lower its accident rate. 
We found a negative and significant effect of own resources per employee over the accident rate. 
The greater the investment of the company in own resources per employee, the lower accident rate. 
CONCLUSIONS 
 
The main objective of this paper is to analyse the relationship between training and accidents in a 
representative sample of companies in the construction sector, where we know that is a very 
important problem. 
After analysing all the training, accident and economic data of the companies in the study, the 
importance is highlighted not only of the necessary training and obligation that every company must 
provide its employees, but also continuous training. As well as highlighting that the investment a 
company makes for each of its employees, both in training and in necessary means in safety and 
health revert positively in the company with better results lowering the accident rate and 
consequently the cost thereof. 
LIMITATIONS AND FUTURE CHALLENGES  
There are some limitations to considering and the principal one is the complication to have real and 
sufficient data of workers, accidents and companies. The construction sector is very closed when it 








way and be able to complete this study with a panel data of a minimum of ten years. (2007-2017). 
In that way we will be able to make a better study and extract more and better conclusions of the 




i IBESTAT: Institut d'Estadística  
de les Illes Balears 
 
ii SABI: Iberian Balance Sheet Analysis System. Database that contains financial information of 
Spanish companies. 
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